Gamma-hydroxybutyrate increases tryptophan availability and potentiates serotonin turnover in rat brain.
Gamma-hydroxybutyrate (GHB) is both a therapeutic agent and a recreative drug. It has sedative, anxiolytic and euphoric effects. These effects are believed to be due to GHB-induced potentiation of cerebral GABAergic and dopaminergic activities, but the serotonergic system might also be involved. In this study, we examine the effects of pharmacological doses of GHB on the serotonergic activity in rat brain. Administration of 4.0 mmol/kg i.p. GHB to rats induces an accumulation of tryptophan and 5-HIAA (5-hydroxyindole acetic acid) in the frontal cortex, striatum and hippocampus without causing significant change in the tissue serotonin content. In the extracellular space, GHB induced a slight decrease in serotonin release. The tryptophan and 5-HIAA accumulation induced by GHB is mimicked by the GHB receptor agonist para-chlorophenyl-transhydroxycrotonate (NCS-356) and blocked by NCS-382 (6,7,8,9-tetrahydro-5-[H]-benzocycloheptene-5-ol-4-ylidene acetic acid) a selective GHB receptor antagonist. GHB induces the accumulation of either a derivative of or [3H]-tryptophan itself in the extracellular space, possibly by increasing tryptophan transport across the blood-brain barrier. The blood content of certain neutral amino-acids, including tryptophan, is also increased by peripheral GHB administration. Some of the effect of GHB could be reproduced by baclofen and reduced by the GABAB antagonist CGP 35348. Taken together, these results indicate that the GHB-induced stimulation of tissue serotonin turnover may be due to an increase in tryptophan transport to the brain and in its uptake by serotonergic cells. As the serotonergic system may be involved in the regulation of sleep, mood and anxiety, the stimulation of this system by high doses of GHB may be involved in certain neuropharmacological events induced by GHB administration.